Comparative potencies of induction of point mutations and genetic duplications by the methylating agents methylazoxymethanol and dimethyl sulfate in bacteria.
Methylazoxymethanol (MAM) and dimethyl sulfate (DMS) are mutagens whose genetic effects can be ascribed to the methylation of DNA. While both methylate the N7 position of guanine heavily, only MAM strongly methylates the O(6) position of guanine. We evaluated the relative effectiveness and specificity of MAM and DMS in bacterial assays for the induction of point mutations and the formation of chromosomal duplications by genetic recombination. Salmonella typhimurium strain TS1121 was used to measure the formation of genetic duplications on the basis of the aroC321 allele and mutations by reversion of the hisG46 allele. Specific base pair substitutions and frameshift mutations were measured in a reversion assay based on lacZ alleles of Escherichia coli. The results show MAM to be the more potent mutagen and DMS the stronger recombinagen in the Salmonella assay. In the lacZ assay DMS induced several classes of base pair substitutions (GC-->AT transitions, GC-->TA transversions and AT-->TA transversions), as well as lower frequencies of +1, -1 and -2 frameshift mutations. The activity of MAM as a base pair substitution mutagen was more specific than that of DMS, inducing only GC-->AT transitions. It also induced +G, -G, -A and -CG frameshift mutations, though more weakly than it induced GC-->AT transitions. Long known as a base pair substitution mutagen, the induction of frameshifts by MAM was unexpected. The results show that both DMS and MAM are effective inducers of base pair substitutions and modest inducers of frameshifts and that DMS exhibits a broader spectrum of mutagenic activity than does MAM.